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ABSTRACT: VOC (Volatile Organic Compound} removal characteristics in continuous flow
reactors have been numerically investigated. The photocatalytic reaction have been simulated
with the binding constant and the reaction rate constant obtained from experimental data for
the constant-volume batch reactor, and then VOC abatement in continuous flow reactors with
the same conditions as those of batch reactor has been analyzed. The standard £— e model
and mass conservation equation have been employed for numerical calculation, and hetero-
geneous reaction rate has been used in terms of the boundary condition of the conservation
equation. In the case of the continuous flow reactor, reaction characteristics have been esti-
mated with various inlet velocities and with different number of baffles. The result shows
that the concentration distribution and the flow patterns are strongly affected by the inlet
velocity, and that with the increased inlet velocity, VOC removal rate is increased, while
removal efficiency is decreased. This result may be useful in the design of reactors with
improved VOC removal efficiency.

Key words: Photocatalysis(#-%v), Numerical analysis(=2814]), Indoor air quality(2y] &7
@), Batch reactor{3] ¥ ®t2-71), Continuous flow reactor(d & &3 wg7))
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Fig. 1 Schematic diagram of reactor {unit: cm).
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Table 1 Boundary conditions

Inlet Reactor type
velocity [m/s] A | B | C
0.01
0.05
0.2 T=298K
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|

0.6 At inlet: C CoH; O = 100 Ppm
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Table 2 Matertal properties and diffusion coefficient

Formula Molar mass (kg/kmol) Gas constant (kJ/kgK) Diffusion coefficient (m%/s)

Carbon dioxide CO: 44.01 0.1889 16%107°
Ethyl alcohol C:H:OH 46.07 0.1805 1.2x107°
Oxygen 0z 31,999 0.2598 21x107°
Water vapor H:0 18015 0.4615 25x107°
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Fig. 2 Computational mesh (type A).
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Fig. 3 Photodegradation of ethanol with res-—
pect to time.
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eSS

642 Y - 434 - 3483

L T L L T

2.22e-05 ‘ 1[;,4\ T 1 ]
EER (I

T T O T T 7

e o

Fig. 5 Contour of ethanol concentration in the batch type reactor (kg/m>).
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